At high concentrations (up to 0.001 µg/µl) the peptoid was less effective. We analyzed whether SICHI formed aggregates or precipitated under the assay conditions and results were negative. SICHI did not form aggregates or precipitate in these conditions. Moreover, all the assays performed after library deconvolution used HPLC-purified material. The purified sample was analyzed by chromatographic and spectroscopic means and no significant impurities were detected. It is important to emphasize that the NMR profile of peptoids is complex due to the presence of different conformers. In our hands, the NMR profile of the purified SICHI sample did not show significant impurities. Alternatively, the solution of a peptoid like SICHI could be viewed as a small dynamic combinatorial library. Therefore, it is feasible that the interaction with the target could be influenced by factors present in different concentrations of the sample assayed. Thus, at high concentrations, the interaction of the SICHI molecules with each other might be different from that at low concentrations.
High peptoid concentrations did not result in apparent neuronal damage, as axons and neurites from tissue explants showed similar growth to controls, and bisbenzimide staining did not reveal alterations at the nuclear level or pyknotic, fragmented nuclei indicative of cell death.
SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Synthesis of SICHI
SICHI was synthesized as described by Zuckermann et al.,, with slight modifications (Zuckermann et al., 1992) . As shown for the case of SICHI, overall yield was low due to the use of primary amines containing an additional tertiary amine moiety in each of the three alkylglycine monomers. The presence of these amines led to a concomitant cyclization reaction during the acylation steps (e.g., Humet et al., 2003) . We have performed a particular study to circumvent this drawback and the results will be published elsewhere.
General. Solvents, amines and other reagents were purchased from commercial suppliers and used without further purification. The NMR spectra were recorded on a Varian Inova 500 apparatus ( 1 H NMR, 500 MHz; 13 C NMR, 125 MHz) and on a Unity 300 apparatus ( 1 H NMR, 300 MHz; 13 C NMR, 75 MHz). The assignment of 1 H and 13 C NMR peaks for SICHI was confirmed by gDQCOSY and gHSQC experiments. The occurrence of different conformers led to highly complex spectra; the absorptions given below are referred to the major conformer present in the sample. The RP-HPLC analyses were performed with a Hewlett Packard Series 1100 (UV detector 1315A) modular system using a reverse-phase Kromasil 100 C8 (25 x 0.46 cm, 5 µm) column, with CH 3 CN-buffer ammonium formate (20 mM, pH=5.0) mixtures at 1 mL/min as mobile phase and monitoring at 220 nm. Semi-preparative RP-HPLC was performed with a Waters (Milford, MA, U.S.A.) system High resolution mass spectra (HRMS-FAB) were recorded at the Mass Spectrometry Service of the University of Santiago de Compostela (Spain).
Synthesis of SICHI ([N-(2-diethylaminoethyl)glycyl]-[N-(2-(1'-pyrrolidinyl)ethyl)glycyl]-N-[2-(1'-methyl-2'-pyrrolidinyl)ethyl]glycinamide).
A suspension of AM RAM polystyrene resin 300 mg (0.70 mmol/g, 0.21 mmol) in DMF (3 mL) was treated with 20% piperidine in DMF (3 mL) for 30 min at 20°C. After the solvent was removed bu filtration, the resin was washed with DMF (3 x 3 mL), isopropyl alcohol (iPrOH, 3 x 3 mL) and dichloromethane (DCM, 3 x 3 mL). The deprotection of the resin was confirmed by the TNBS. Acylation: the resin, once suspended in DCM was treated with a solution of chloroacetic acid (94 mg, 1 mmol, 5 eq.) in 3 mL of a 2:1 DCM:DMF mixture and diisopropylcarbodiimide (DIC, 156 µL, 1 mmol, 5 eq.) and the mixture was gently stirred for 30 min at 20°C. After removal of the excess of reagents and solvents, the acylation treatment was repeated (reaction monitoring by the TNBS test). Finally, the resin was washed in DMF (3 x 3 mL), iPrOH (3 x 3 mL) and DCM (3 x 3 mL). First amine coupling: a suspension of the acylated resin in DMF (3 mL) was treated with N- [2-(1'-methyl-2'-pyrrolidinyl) ethylamine (152 µl) and Et 3 N (138 µL, 1 mmol, 5 eq.) de Et 3 N and the mixture was stirred for 3 h at 20°C. After removal of the excess of reagents and solvents, the acylation treatment was repeated. Finally, the resin was washed in DMF (3 x 3 mL), iPrOH (3 x 3 mL) and DCM (3 x 3 mL). The presence of a secondary amine was detected by the chloranil test. Second acylation: the syringe was cooled at -10°C and the resin was treated with a solution of chloroacetyl chloride (78 µL, 1 mmol) in DCM (3 mL) for 5 min. After removal of the excess of reagents and solvents, the resin was washed in DMF (3 x 3 mL), iPrOH (3 x 3 mL) and DCM (3 x 3 mL).
(reaction monitoring by the chloranil test). Second amine coupling: the reaction was carried out like the first amine coupling but using N-(2-(1'-pyrrolidinyl)ethylamine (530 µL, 4.2 mmol, 20 eq.). Third acylation: it was carried out like the second. Third amine coupling: the reaction was carried out as the second amine coupling but using N-(2-diethylaminoethylamine (590 µL, 4.2 mmol, 20 eq.). Release from the resin: the resin was dried, transferred into a 10 mL test tube provided with a Teflon septum and treated with 3 mL of a 60:40:2 v/v trifluoracetic acid:DCM:H 2 O cocktail for 30 min at 20°C. The crude reaction mixture was filtered and the drained resin was subjected to the same treatment. The joined filtrates were evaporated under reduced pressure. The residue redissolved in a acetonitrile (ACN): H 2 O was lyophilized to give a new residue that was purified by semipreparative HPLC using a 250 x 20 cm (5 µm , Kromasil 100 C8, Scharlau, Barcelona, Spain) column and a solvent gradient (15 min at 5% ACN, from 5% to 20% in 30 min, from 20% to 100% in 25 min and 10 min at 100% ACN), to give SICHI (7.9 mg, 8% yield, 98% purity by HPLC 
